expression of the fluorescent protein Venus, allowing MG cells to be followed from 42 the time of their initial specification in zebrafish at ~60 hours post-fertilisation (hpf) 7 . 43 We visualised MG morphogenesis in zebrafish in vivo, by transplanting blastomeres 44 from the transgenic zebrafish line, into wild-type hosts ( Figure 1B To explore the temporal correlation further, we tested candidate genes whose 186 transcripts were enriched during specific time points of development ( Figure 4A ). 
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The fact that the expression 60% of our candidate genes with essential roles in MG slc24a5 CRISPR injected control animals have normal MG cell morphology that extends from the apical to the basal surfaces, forming the ILM (inner limiting membrane) and OLM (outer limiting membrane) on either side. MG cells are also regularly tilled across in the eye with their cell bodies mostly restricted to the middle of the INL (inner nuclear layer) and are highly branched within the IPL (inner plexiform layer) and OPL (outer plexiform layer). B) F0 pax2a CRISPR injected animals have highly disorganised retinas with breaks in the OLM and ILM, abnormal tiling and apico-basal distribution of the cell bodies, as well as much less branching in the IPL and OPL. C) F1 pax2a CRISPR injected animals have similarly disorganised retinas, however, with more severe disruptions notable in the IPL and apico-basal distribution of cell bodies. D) In control animals (GFAP:GFP) Pax2 is expressed in all MG by 120hpf. E) F0 pax2a CRISPR injected animals lack Pax2 expression in most, but not all MG. F) F1 pax2a CRISPR injected animals Pax2 is absent from all MG. G) F0 itga5 CRISPR injected animals have defects on the basal side of MG specifically in the ILM and IPL. H) F0 Itag6 CRISPR injected animals have defects on the apical side of the cell in the OLM and OPL. I) F0 itb1a CRISPR injected animals have defects in cell body tiling and apico-basal position, as well as in OLM and ILM. J) Percentages of genes used in this study that either had or did not have a phenotype. * -indicates significance by Fisher's exact test. K) GO terms for the top 500 genes significantly (adjusted p < 0.05) up or down-regulated pax2a mutants. Heatmap to show the relative gene expression for genes tested. These were all screen in F0 CRISPR injected mutants. B) Summary of phenotypes observed for genes enriched across windows of MG differentiation. Red -phenotype, blue -no-phenotype. C) lamb4 mutants have defects in apico-basal distribution of MG cell bodies only. D) dcaf8 mutants have defects in the OLM and OPL. E) mmp28 CRISPR injected mutants have defects in the ILM only. F) egr1 mutants have defects in the IPL and OPL. G) slitkr2 mutants have defects in the OPL layer only.
